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An American Precursor of Non-tonal Theory: 
Ernst Bacon (1898-1990) 
lYy Severine Neff 
Ernst Bacon was one of the very first American theorists to investigate 
aspects of extended tonality and atonality. At the age of nineteen, Bacon 
made his sole contribution to music theory: a long article, "Our Musical 
Idiom," which appeared in the Chicago journal The Monist.! His intention 
was to -classifY non-tonal scales and harmonies "in a logical order" and "to 
develop a system of nomenclature describing any possible combination of 
tones." "Our Musical Idiom" is one of the earliest American contributions 
to the non-tonal theoretical literature; it predates such European works as 
Josef Hauer's Yom Wesen des Musikalischen and Herbert Eimert's Atonale 
Lehrbuch.2 
Ernst Bacon was born in Chicago in 1898 and died in Orinda, Califor-
nia, in 1990. His earliest teachers in Chicago were the composers Arne 
Oldberg, Thorvald Otterstrom, and the pianist-critic-conductor Glenn 
Dillard Gunn. Gunn and OUerstrom had been students of Bernhard Ziehn 
(1845-1912), the first major German theorist to emigrate to America. 
Oldberg had been instead a pupil of the organist Wilhelm Middelschulte, 
a disciple of Ziehn. Bacon subsequently studied composition with Karl 
WeigP in Vienna and worked extensively with Ernst Bloch in San Fran-
cisco from 1919 to 1921. In 1945, Bacon became Professor of Music at 
Syracuse University. He composed over 300 songs and was the author of 
an aesthetic treatise, Words on Music, and a technical manual, Notes on the 
Piano;4 among his students were Carlisle Floyd and Donald Martino.5 
When Bacon published "Our Musical Idiom," American theorists were 
writing pedagogical treatises solely in the tonal tradition. Bacon's article 
instead appeared in a journal concerned with the philosophy of science.6 
His musical audience consisted almost exclusively of his teachers Gunn, 
Otterstrom, and Oldberg, and other Chicago musicians in the circle of 
Bernhard Ziehn. Ziehn's own theoretical works treat the harmonic language 
of Wagner, Bruckner, Richard Strauss, and Debussy. 
I shall describe first the background for Bacon's work, focusing specifi-
cally on Ziehn's concepts of order permutation, "plurisignificance" 
(Mehrdeutigkeit), and symmetrical inversion. Second, I shall examine "Our 
Musical Idiom" and its compositional implications for some of Bacon's 
works. 
5 
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Ziehn's theories 
In 1954, Ziehn's disciple Julius Gold wrote that his teacher's principal 
achievement was "the formulation and substantiation of an extremely in-
clusive theory of chromatic harmony at a time when chromaticism was still 
a highly experimental matter."7 In view of the current understanding of 
theoretical rigor, Ziehn's thoughts on chromaticism seem less an "inclusive 
theory" than merely a classification system of possible chromatic chord 
events. His major works, including the Harmonie- und Modulationslehre of 
1887, were all written in Chicago.8 
Ziehn was a mathematician as well as a music theorist. When he came 
to Chicago, he taught both music and mathematics at the German Lutheran 
School. Though Ziehn's books contain no mathematical formulas, Julius 
Gold, Otterstrom, and others attest that Ziehn used standard formulas of 
probability to calculate structures and classifications of chromatic chords, 
scales, progressions, and canons, such as are found in late nineteenth- and 
early twentieth-century music.9 
Using the formula n! 
one can calculate the number of order permutations in which different 
intervals can occur. To determine the number of possible order permuta-
tions of two different major thirds and a minor third, n is assigned the 
value 3, the total number of intervals; nl is assigned a value of 2, which 
indicates the two major thirds; and n2 is assigned the value 1, which indi-
cates the minor third. The calculation yields the result 3, indicating that 
there are three possible permutations of this interval grouping. lO 
Ziehn selected combinations of major, minor, or diminished thirds and 
then calculated possible permutations of these thirds to form chromatic 
seventh chords for his classification system of chromatic chord events. The 
three chords that could be generated from re-orderings of two major 
thirds and one diminished third are shown in example 1. The values of n, 
nb and n2 are the same as those above, again yielding the result 3. Chord 
"I" contains the ordering (from the bass) major third, diminished third, 
major third; chord "II," major third, major third, diminished third; and 
chord "III," diminished third, major third, major third. Example 2 shows 
six chromatic seventh chords generated in analogous fashion from two 
diminished thirds, one major, and one minor third. In this case, 
n! 
for n=4, nl=2, n2=1, and n3=1, there exist six possible orderings of the 
intervals. Together, examples 1 and 2 demonstrate the nine chromatic 
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seventh chords that in derivation are unique to Ziehn's system of chro-
matic harmony. 11 
Example 1. Ziehn's representations of chords. Reproduced from Manual oj Harmony, 21. 
I II III 
Example 2. Manual oj Harmony, 21. 
, lia III~a II B;V IIDftiv Ilftft"D IIf" I 
IV VIII VI IX V VII 
All nine seventh chords contain q and m. The repetition of these 
pitches illustrates a second major theoretical concern for Ziehn, which he 
called "plurisignificance": the structural and functional reinterpretation of 
a single interval or pitch in different harmonies. Example 3 shows the 
plurisignificance of the pitch D. 
Example 3. The plurisignificance of the pitch D. Manual oj Harmony, 6. 
The tone as part of diatonic Thirds. 
A tone can be considered as luwer ur upper tone of a Third, and belongs, consequently, to two 
large and two small Thirds. 
?: .. II hi I 3 I .. II ~7 I " II 
The tone as part of diatonic triads. 
A tone can be fundamental tone, Third or Fifth of a triad, and ca.n, therefore, belong to three 
triad. of every kind. 
1 ~. 5 3 "): .. pi I I I ! I"! II .. II J I ~i I.i I ~~J I .. II ~§ I.§ I f I &'LI 
The tone as part of diatonic Seventh-chords. 
A tone can be fundamental tone, Third, Fifth or Seventh of a Seventh-chord, and cao, the!"eforc. 
belong to four Seventh-chords of every kind. 
The tune as part of large and small Ninth-chords. 
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Ziehn further considers the numerical consequences of plurisignificance. 
Example 3 indicates that a single pitch can belong to twelve diatonic 
triads, twenty-eight diatonic seventh chords, and ten diatonic ninth chords. 
By applying probability formulas to the numerical consequences of 
plurisignificance, Ziehn could exhaustively calculate possible chord pro-
gressions. For instance, in G major, Ziehn finds that the pitch G belongs 
to five chords, the pitch A to seven (example 4a) .12 Applying a probability 
formula, one can determine that the possible orders of these harmonies 
in two-chord progressions number 792. 
12! 4790016 
(5!) (7!) = 6048 = 792 
Example 4a. Manual of Harmony, 10-11. 
Chords containing g 
in G maj. 
, ! I III t II 
Chords containing a 
in G maj. 
, !1Iij~&li¥9Iftr: 
Ziehn lists fifty-six-only "a few" of them (example 4b). 
Example 4b. Manual of Harmony, 11. 
, in; Ii fi: Iii Ii #! I i fi: I ; e I ; -t 17 i 17 i IT -1 I it MS II 
~ i fi; I i fi: Ii: I ! ! I! ! I i fi: II! Me I! -! I £ : I: :. I e ~; I 
, ! -t I ! IIi I! i I; -! lin; _I 2: I t fi: I: ni I: Ii II fi: II! -, I! U r , , 
Many of Ziehn's mathematically calculated progressions are tonally am-
biguous, sometimes extending to the very limits of the tonal system. Oth-
ers interject highly chromatic chords into diatonic areas; Ziehn believes 
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that these generate possible chromatic variants of the diatonic scale (ex-
amples 5a and 5b). Ziehn, however, never pursued the generation of 
potential chromatic scales within the octave with his customary mathemati-
cal rigor. Thus, Ziehn's list of eight-note scales hardly names all possible 
ones. 13 It was Ernst Bacon who continued Ziehn's work in this area. 
Example 5a. Chord progression in C major including the chromatic seventh chord called 
"v." Manual of Harmony, 23. 
Example 5b. A chromatically altered scale including the chromatic seventh called "V." Manual 
of Harmony, 22. 
The third major concern of Ziehn's work is his operation of symmetri-
cal inversion around the axis D-AJ" He called this a "keyboard" inversion 
because D and AI, are symmetrical with respect to the distribution of black 
and white keys on the piano. 14 Example 6a illustrates the operation of sym-
metrical inversion. The soprano pitch, B~ in the first progression, becomes 
F# in the bass of the symmetrical inversion, the alto E# becomes a tenor C~, 
and so on. Ziehn applied this operation of symmetrical inversion to scales 
and suspension figures as well (example 6b and 6c). These symmetrical 
inversions often produced exotic cadence forms and tonally ambiguous 
material that he hoped would interest contemporary composers. IS 
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Example 6a. Symmetrical inversion around the pitch axis D-AJ, Manual of Harmony, 28. 
!C::tlllt 
!~~ : : I':::t 
Example 6b. Symmetrical inversion of the whole-tone scale. Manual of Harmony, 28. 
~J ~ .. d ~J ~ r F If ... j I If •• I 'r r C r pr &r ~cl 
~.~ 'E Ij r ~ j ~J d I d d=tJ J r r '[ -r ... I J 
Example 6c. Symmetrical inversion of suspension figures. Manual of Harmony, 28. 
Ziehn was not a professional composer, but he did write short piano 
pieces to celebrate the birthdays of his young students. Each of the eight 
surviving pieces is filled with applications of this theories. 16 "Album blatt, " a 
piece in ternary form dedicated to his "best" young pupil Helen Rudolph, 
has a theme using the letters of her name (figure 1). 
The composer himself gave the following description of the work: 
The musical letters of the name "Helen Rudolph" [B-E-E-D-BJ struc-
ture the theme. 
Measures 3-7: The theme in its original form and in contrary motion; 
both forms also retrograded. 
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The next tones heard build a major ninth chord. 
Measure 8: The ninth chord arpeggiated. Measure 9: The thematic 
figure repeated in a different way. 
First Half of Measure 10: The ninth chord with passages in contrary 
motion; Second Half: Modulation. 
Measure 11: The theme in the upper voice. The remaining material 
needs no explanation. 17 
These analytical notes confirm his conscious deployment of theoretical 
ideas throughout the piece. Moreover, the relation of its first half to its 
second illustrates symmetrical inversion. Ziehn also uses the enharmonic 
"plurisignificance"IB of A~ and G# to circle back from m. 22 to m. 1 (ex-
ample 7). The final cadence, from V to VI, illustrates Ziehn's concept of 
"irregular cadence": a final cadence to a triad other than tonic (example 
8) . 
Example 7. The enharmonic plurisignificance of A~. 
mm: 20-22 22 
, '~i I il 11'1!11. 







Ernst Bacon studied Ziehn's Manual of Harmony in detail with Glenn 
Dillard Gunn. 19 In his preface to Bacon's "Our Musical Idiom," Gunn 
loosely connects Ziehn's work to Bacon's: 
"Harmony is that which sounds together," wrote Bernhard Ziehn 
twenty-five years ago. But the average theoretician comprehends only 
those simultaneously produced sounds which may be arranged in a 
series of superimposed thirds .... the world is still seeking a general 
system which will include all possible harmonies in logical order. ... 
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Bacon himself acknowledges Ziehn's penchant for listing "new" harmo-
nies, such as the nine chromatic seventh chords, as a source of inspiration 
for "Our Musical Idiom." His mathematical operations for generating scales 
and pitch collections are identical to those used by Ziehn in his Manual of 
Harmony. 21 His interest in exotic scales and in the invariance of pitch 
collections also has its roots in Ziehn's work. 
Bacon derives the list of all possible forms of chromatic scales within 
the octave as follows. Using the same probability formula used by Ziehn, 
he determines the number of all possible order permutations of a group 
of intervals-none larger than a major third-that can occur within the 
octave: 
6! 720 
(3!) (3!) = 36 = 20 
(The major third is a limit beyond which Bacon believes an interval will 
not sound scalar.) For example, three minor thirds and three minor seconds 
yield twenty possible scales (example 9). Bacon represents the scales in a 
pitch order which aims to keep initial pitches and intervals the same. In 
all, Bacon calculates 1,490 types of six-, seven-, eight-, and nine-note scales 
within the octave.22 In figure 2, the columns titled "combinations" show 
the number of intervals of each kind used for the generation of each scale 
type. Each row shows the number of scales generated by particular interval 
combinations. For instance, the number of scales having ten semitones 
and one whole tone is eleven (see the second row on the left half of figure 
2). 
Bacon singles out from among the 1,490 scales those that have 
inversion ally symmetrical structures, which he terms "equipartite." In these 
equipartite scales, "the same [ordered] pattern of intervals is repeated an 
integral number of times within equal divisions of the octave"-what George 
Perle now terms "interval cycles."23 For instance, the scale pictured in 
example 10 is an equipartite one: it is made up of two successive 0134 
tetrachords. Bacon defines two types of equipartite scales: "tripartite," whose 
interval patterns repeat three times within the octave, and "bipartite," 
whose patterns repeat two times. Figures 3a and 3b show Bacon's tabula-
tions of possible equipartite scales. 
A second purpose of "Our Musical Idiom" is to list and name what 
Ziehn called "all possible harmonies": what we now generally call all "non-
tonal collections." For Bacon, the problem of listing all possible harmo-
nies is that of finding the number of cyclically unrelated permutations of a 
given collection. The familiar harmonic inversions of a C-major triad con-
stitute a cyclic permutation. The intervallic content of a major triad, how-
ever, can also be ordered major third-perfect fourth-minor third to pro-
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Example 9. Twenty possible scales generated from three minor thirds and three minor 
seconds. Reproduced from "Our Musical Idiom," 564. 
The symbol (- 3) will be written below respective minor thirds. 
If Ii i' 
-3-3-3 -3 -3 -3 -3 -3 -3 
-4 5 6 . & I "p"lj .. ol n~""o I .. ~o"" ",0 #0<' #0(' II Ii Ii 
-3 -3 -3 -3 -3-3 -3 -3 -3 
~ 8 9 
n~obk"el ~ ~onOI ~ #neell #e(' #0«' (') #en 0 II 4' ") 
-3 -3 -3 -il -3 -3 -3-3-3 
.' III I) 
-3 -3 -3 -3 -3 -:J -3 
16 17 18 
~onbobnoo Illell!lo~JouOI ~obhnbJo5:f] 
II (L IS 
-3 -3-3 -3 -3 -3 -3 -3 -:) 
19 20 
b: I~)o-bo "n 0 0 I bo!z!zn l$~o I", eO II 
ii 'I 
-3 -3 -3 -3 -3-3 
duce the minor triad whose harmonic inversion forms yet another cyclic 
collection. For contemporary atonal theorists, the cyclic permutations of 
the major and minor triads are equivalent; for Bacon they are not.24 
Bacon uses two formulas to calculate the non-cyclically related permu-
tations of interval collections from which he generates his complete list of 
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Figure 2. The 1,490 types of scales. "Our Musical Idiom," 566. 
COMBINATIONS PERMUTATIONS COMBINATIONS PERMUTATIONS 
~--~~ 
~ __ .-A-_____ --.. 
~~-- -----"--~---.. 
~ '" 
;. '" '" :- .'" 0 Q ~ '" 
.., . '" Q 0 '" '" .., ~ Z 
" Z 
~O ~" "", "Z " Z ~ Z "0 ~ " "'" 
,,:. 
00 00 Oc O~ U Z ~ 8 00 00 o • £.~ ~~ ~ 8 z u ~u z- <'it "'0 . ~ z u -u z- . ~ -~ < ~ -: < - ~ < -~ < ~ -x < x < - ~ < :2e1) :Eel) :2,.. :2,.. u~ o..~ :2e1) :2e1) :E,.. :2,.. u~ o..~ 
- - .- .. - --- - - - --
I 12 PI2!/I2! I 18, 3 3 6!/3! 3! 20 
I 
2 10 I Il!/IO! I I 191 2 5 7!/2! 5! 21 
3 9 I 1O!/9! 10 20 2 3 I 6!/2! 3! 60 
4 8 2 IO!/2! 81 45 21 2 2 2 6!/2! 2! 2! 90 
5 8 I 9!/8! 9 22 2 I 2 5!/2! 2! 30 
6 7 I I 9!/7! 72 23 2 2 I 5!/2! 2! 30 
7 6 3 9!/3! 6! 84 24 I 4 I 6!14! 30 
8 6 I I 8.!/6! 56 25 I 2 I I 5!/2! 60 
9 6 2 8!/2! 6! 28 26 I I 3 5!/3! 20 
10 5 2 I 8!/2! 5! 168 27 I I 2 4!/2! 12 
II 5 I I 7!/5! 42 28 6 6!/6! I 
12 4 4 8!/4! 4! 70 29 4 I S!/4! 5 
13 4 2 I 7!/2! 4! 105 30 3 2 5!/2! 3! 10 
14 4 I 2 7!/2! 4! 105 3 1 2 2 4!/2! 2! 6 
IS 4 2 6!/2! 4! IS 32 I 2 I 4!/2! 12 
16 3 3 I 7!/3! 3! 140 33 4 4!/4! I 
17 3 I I I 6!/3! 120 34 3 3!/3! I 
Total 1490 
Example 10. An equipartite scale formed of (0134) tetrachords. 
o 
non-tonal harmonies. In the first formula, 
H=(n-1)! 
H is the number of harmonies and n is the number of non-repeating 
intervals. A minor second, a major second, and a perfect fourth generate 
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Figure 3a. The possible bipartite scales identified by Bacon. "Our Musical Idiom," 567. 
COMBINATIONS PERMUTATIONS 
I 2 3 4 No. OF 
MINOR MAJOR MINOR MAJOR CALCULATIONS PERM. No. SECOND SECOND THIRD THIRD 
-- --- --- -~--- --- --
I 6 i P=6!/6! I 
2 4 I P=5!/4! 5 
3 3 I P=4!/3! 4 
4 2 2 P=4!/2! 2! 6 
5 2 I P=3!/2! 3 
6 I I I P=3! 6 
7 3 , , P=3!/3! I 
8 I I 
I 
P=2! 2 
9 2 P=2!/2! I 
'1otal 29 






















(3 - I)!, or two possible, non-cyclically related harmonies; these two have 
interval orderings as follows: minor second, major second, perfect fourth; 
and minor second, perfect fourth, major second, respectively. The second 
formula, 
applies to harmonies contatining intervals that repeat in combination with 
one that occurs uniquely. T.he variable n is the total number of intervals in 
the harmony, nl is the number of repetitions of one repeating interval, n2 
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is that of a second repeating interval, and so on. Thus, for example, there 
is only one harmony having the following seven intervals: one major sec-
ond and six minor seconds, i.e., (7 - 1)!/6! = 1. In the case of harmonies 
in which all intervals occur more than once, Bacon chooses to calculate 
his results by trial and error. 
Characteristically, Bacon uses his formulas and trial experiments to 
create tables (eleven in all) that show the number of harmonies derived 
from each intervallic combination (Figures 4a and 4b present two of these 
tables). He concludes that there are 350 possible harmonies. These har-
monies correspond to Allen Forte's list of atonal sets along with the 
inversional equivalents of asymmetrical sets.25 
Figure 4a. Harmonies generated from uniquely oeeuring intervals. "Our Musical Idiom," 
587. 
VARIOUS INTERVALS (No. OF 
~ CALCULATIONS OF HARM.) 
6 8 
HARMONIES 
H I 2 3 4- 5 7 9 10 I I 
- - - - - -- - - - - - --
I I I H=(n-I)!=(2-I)! I 
2 I I " I 
I 
" 3 I I I 
4 I I " I 
5 I I " I 
6 2 " I -Tota! b 
Because he does not acknowledge "pitch class," Bacon chooses to rep-
resent all 350 harmonies in pitch notation. He voices each harmony in 
what he calls "fundamental position": within the smallest possible range, 
the smallest interval occupies the lowest position, the next smallest the 
next lowest, and so on. Such voicing is akin to the "normal order" of sets 
(example 11).26 Bacon names his harmonies in integer notation according 
to their interval content, 1 representing a minor second, 2, a major second, 
etc. Example 12 shows Bacon's list of the twelve trichords and their 
inversional equivalents. 
In 1924, seven years after the publication of "Our Musical Idiom," Ba-
con wrote in OUo Luening's copy of the article: "This is pretty puerile. At 
present the opinions expressed herein do not interest me-only the sub-
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Figure 4b. Harmonies generated from intervals, of which one must occur uniquely. "Our 
Musical Idiom," 588. 
I~ 2 3 ~I~~I~ 8 9 
10 CALCULATIONS 0" H HARMOluas 
1 2 I H=(3::""- I )!/2! 1 
I 
2 I I I (3-1 ) ! 2 
I 
3 I I I .. 2 
I 
" 4 I I I 2 
51 I 
I 
I I " 2 
6 2 I 2!/2! I 
I 
:1 
I 1 1 2! 2 
I I I " 2 
9 I 2 2!/2! I 
10
1 
2 I " I 
I I I I I 
I 
2! 2 
12 3 By trial I 
" lotal 19 
Example II. "Our Musical Idiom," 592. 
ANY POSITION FUNDAMENTAL POSITION !-i-.... , ......................... ?&..-::.-~~~:::..--~:: 
~ ..:-'il-:::--=~::=·=: 
6-9-5 ~.-.j.-(I)' 
stantiated facts are of worth."27 In a 1978 essay accompanying the song 
collection Tributaries, he further explained these thoughts: 
Growing up in an age of science, I, like many others felt the urge to 
experiment before settling down to seriously writing music. I tabu-
lated and examined the three hundred fifty harmonies possible in 
our tuning system, invented new scales latent within the chromatic 
ladder, discovered new sounds through keyboard symmetry, [and] 
worked out new progressions in juxtaposing familiar chords. These 
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Example 12. "Our Musical Idiom," 594. 
~ 
Cd C.2 C.3 C.4 
~3i I (81, I ::' II I, gil I b;, II g" 
1-1 1-2-(9) 1-9--(2) 1-3 1-l:j 1-4 , C.5 C.6 C.7 :;;;, II ~ Zi, I Zi, II 11~&e I :; I tie 
1-7 1-5 1-6 2-2 2-3 2-7 , C.B C.9 C.lO C.l1 C.12 :;e I ij !:e II ::e II ~I II i I i II #11 I 
2-4 2-6 2-5 3-3 3-4 3-5 4-4 
were all exercises in permutations and combination, a practice by no 
means new, that may have led to the belief that music and math-
ematics are closely related which I have never seen substantiated, 
apart from acoustical science. 
A little of this experimentation found its way into my writing, but 
less than might have been expected. Instead, I took to studying the 
classical song literature.28 
"I gave up Ziehn for Schubert."29 Despite his remarks, Bacon did not 
completely "give up Ziehn." The songs "The Spider" and "No More Milk," 
"Water" (from the song cycle Tributaries), the RioZama Concerto for Piano 
and Orchestra, and The Words of Lao-Tzu for Narrator and String Quartet 
written in the 1950s, 1960s, and 1970s use equipartite scales and Ziehn's 
operation of symmetrical inversion to generate pitch material. Bacon him-
self points out in Notes on the Piano that sections of the RioZama Concerto are 
built from pitch material symmetrical around the D-AJ, axis (examples 13a 
and 13b).30 Bacon again points out instances ofD-symmetrical material on 
the autograph score of "No More Milk," a song dedicated to the composer 
Example 13a. Alternating symmetrical chords in the Riolama Concerto_ Transcribed from 
Notes on the Piano, 49_ 
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Example 13b. Symmetrical chords used simultaneously in the Riolama Concerto. Transcribed 
from Notes on the Piano, 49. 
2 8v _____________________________ _ 8v ___________________________________ _ 
8v ___________________________________________________________________________ _ 
" l I ~ .. I I I 
tJ ~ 
" 
u #'T ~ :it "*- -,;- "*- . ¥ • ~ ~. 
Otto Luening, a friend with whom he often discussed Ziehn's theories 
(example 14),3l 
Example 14. "No More Milk" (mm. 1-6). 
J= ca. 84 
S d . II ar omca y 
~~ " 
U I ..... Y ~ --.-/ ~:it "*-+"*-
f (canon in keyboard symme(ric inversion) 
-. -" I -
: 
I" ,--,--
-~ ~, ~ I.., 
I 
.. -
...- ~ ~ ~ ~ 
The fourth movement of The Words of Lao-Tzu illustrates Bacon's use of 
exotic scalar materia1.32 The work contains five sections, each correspond-
ing to a line of text. The identical pitch-class content of the first, third, 
and fifth sections of the piece articulates order permutations of a scale 
formed of two symmetrically related tetrachords (example ISa). For in-
stance, in the first section, the first violin line favors an ordering of the 
scale beginning on B; the second violin and cello, orderings on A and F 
(example ISb, p. 23). In the second phrase of the work, the first violin 
line consists of permutations and transpositions of the basic scale on E, G, 
B, and q (examples ISc and ISd). 
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Example 15a. The basic scale of The Words of La(}-Tzu, movement iv. 
I 
I -~-""-, -i- . - • -
! 
0 1 3 5 
0 I 3 5 
Example 15c. Transposition of the basic scale of The Words of La(}-Tzu (mm. 7-12, violin I). , - • -~-""-- • To - . 
Ts 
, . ~- . -I,. - . • , ~- -~. I,. • b. Ts • I,. 
T2 
, 
• fi- - • .Il· #-= • 
Example 15d. The Words ofLa(}-Tzu (mm. 7-12). 
These pieces typify Bacon's employment of scalar material from "Our 
Musical Idiom" and Ziehn's operation of symmetrical inversion. Their 
pitch structures show that Bacon read the compositional potential of "Our 
Musical Idiom" in pitch-centered fashion, ignoring strictly atonal applica-
tions. He explained: 
Atonality, with its cousin, the tone row, never had any attraction for 
me. Appropriate to its originator for reasons remote from the Ameri-
can experience, it seemed a precarious foundation for what has be-
come an international school. Its constructions could not hide their 
Example I5b. The Words o/Lao-Tzu (mm. 1-6). 
Sord. (quasi senza vibrato) 
~ ~#-
VI 
oJ r .... 





oJ Sord. dolce7 """I 
(scale beg 'nningonA) 
VIa 
Sord. pizzo 1,. 
c : 
dolce 
(scale beginning on F) 
~.,L #-. ___ -------
- ~~ ~ .. ~ 
,..., ......,- -
....... r 
-- .... v 
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artificiality. It appeared to offer more denial than affirmation, im-
posed limitations far to be beyond promised liberations. What was 
there to be liberated from? Tonality is no more a tyranny than sen-
tence structure.33 
Such compositional conservatism contrasts sharply with the theoretical 
radicalism of "Our Musical Idiom," which places American music theory 
in a unique historical perspective. Five years before the debut of twelve-
tone music and over thirty years before the proliferation of mathemati-
cally based theories of non-tonal music, Bacon was working on order per-
mutation, invariance, and symmetrical inversion of non-tonal collections. 
Moreover, "Our Musical Idiom" is the only work using theoretical principles 
and methodologies of a radical nineteenth-century work, Ziehn's Harmonie-
und Modulationslehre. Ziehn and Bacon's works are thus among the first to 
wed the progressive sides of the German and American music-theoretical 
traditions. 
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